Bioethanol is an alternative energy source to replace fossil fuels that can be produced from agricultural waste such as rice straw. The fermentation process can help hydrolyze lignocellulosic compounds in rice straw into simple sugars and convert them into bioethanol. This study aims to determine the effect of fermentation time and the amount of intracellular cellulase enzyme extract from oyster mushroom stem on the concentrations of bioethanol produced. The method used in the production of bioethanol is Simultaneous Saccharification and Fermentation (SSF). The bioethanol produced was then analyzed by gas chromatography and UV-Vis spectrophotometer. The result showed that the highest concentration of bioethanol was 14.52% obtained at 10 days of fermentation time and the amount of cellulase enzyme extract was 25 mL.
Introduction
The development of biofuel such as bioethanol from biomass as a source of renewable raw materials is an alternative to petroleum that has positive values from environmental and social aspects (Costa, 2012; Nenad, 2018) .
Bioethanol can be produced by organic waste (biomass) which contains a lot of lignocellulose such as rice straw (Binod, 2010; Belal, 2013; Takano, 2018) . So far, the utilization of rice straw waste is still not optimal. Generally, rice straw is only used for animal feed and the rest is burned or left to rot which will produce pollutants that can damage the environment and contribute to greenhouse gases. Rice straw production can be abundant depending on variations in location and varieties of rice plants used. Rice straw is known to have high cellulose content, which reaches 34.2% dry weight, 24.5% hemicellulose and lignin content up to 23.4% (Yulianto, 2009 (Dahnum, 2015; Suttikul, 2016 , 2008) . In this study, cellulase enzymes from oyster mushroom stems will be used as hydrolysis agents in the production of bioethanol from rice straw using the SSF method.
The conversion of rice straw into bioethanol is a smart move, which provides three benefits at once, namely (i) economic value, (ii) being a solution for handling rice straw waste and (iii) producing environmentally friendly bioethanol products.
Experimental Methods

Materials
Preparation of Cellulose Enzyme Extract of Oyster Mushroom Stem
The preparation of cellulase enzyme extract of oyster mushroom stem is done by weighing 100 g of oyster mushroom stem and adding a pH of 5.5 acetate buffer of 100 mL. After that, blend until smooth. The solution mixture is allowed to stand for 1 day to get the oyster mushroom stem cellulase enzyme extract and filtered using a vacuum filter.
Production of bioethanol using SSF with a variation of the amount of cellulase enzyme extract
A total of 10 g rice straw powder is From these data, it appears that the exponential phase of growth of S.
cerevisiae is still ongoing during the fermentation process using the SSF method. This shows that the enzymatic hydrolysis process is still ongoing until the fermentation time of 10 days.
Conclusion
Bioethanol can be made from rice straw using SSF (Saccharification and Simultaneous Fermentation) method, the cellulose mixture from rice straw will be hydrolyzed with the help of cellulase enzymes into lead, then it will be transferred to ethanol by S. cerevisiae yeast. The more the volume of the cellulase enzyme, the faster the hydrolysis of cellulose into glucose. This is because the use of enzymes in the reaction reduces the activation energy so that the energy needed to reach the final product is smaller than the reaction without the enzyme. The highest ethanol content results in 25 mL cellulase enzyme volume that is equal to 12.91% in 10 days of fermentation time.
